Improving erectile function by silencing phosphodiesterase-5.
We investigated whether phosphodiesterase-5 (PDE5) can be down-regulated by a specific small interfering RNA (siRNA) and whether this would improve erectile function. A PDE5 siRNA encoding oligonucleotide was inserted into pSUPER-retro vector, resulting in the siRNA expressing construct, pPDE5-silencer. The construct was packaged into oncoretroviral particles and then transduced into rat cavernous smooth muscle cells (CSMCs). Cells were examined for PDE5 expression by reverse transcriptase-polymerase chain reaction, Western blotting and immunofluorescence microscopy. Cells were then treated with 10 microM sodium nitroprusside (SNP) and examined for cyclic guanosine monophosphate (cGMP) at 0, 10, 30, 60 and 240 minutes. The siRNA expressing cassette was transferred from the oncoretrovirus to lentivirus, which was then injected into rat penises. Three months later erectile function was examined by electrostimulation and PDE5 expression in cavernous smooth muscle was determined by immunohistochemistry. CSMCs transfected with pPDE5-silencer (CSMC plus siRNA) showed an 88.2% decrease in PDE5 compared with CSMCs transfected with control vector (CSMCs plus vector). Within 10 minutes of SNP treatment cells (CSMCs, CSMCs plus vector and CSMCs plus siRNA) showed similar sharp increases in cGMP. However, while cGMP levels in CSMCs and CSMCs plus vector returned to almost baseline in 1 hour, the cGMP level in CSMCs plus siRNA remained high even 4 hours after SNP treatment. Rats injected with the siRNA expressing lentivirus showed increased electrostimulated erectile function, as measured by peak intracorporeal pressure and the intracorporeal pressure increase, compared with rats injected with control lentivirus. PDE5 expression was decreased in the siRNA treated cavernous smooth muscle. PDE5 expression could be decreased by siRNA, resulting in prolonged cGMP accumulation and improved erection.